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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

1 . The drawings are objected to because the word, "instruction", is misspelled, 
"instruction", in Fig. 7, elements P20, P22, and P26; and in Fig. 9, element P44. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply 
to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." 
If a drawing figure is to be canceled, the appropriate figure must be removed from 
the replacement sheet, and where necessary, the remaining figures must be 
renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. The replacement 
sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 



Application/Control Number: 10/057,867 Page 3 

Art Unit: 2114 

1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

3. The disclosure is objected to because of the following informalities: 

• Line 11 of page 1 should be changed to read, "(ICE) which stores a program 
$ and data for debugging and whose"; 

• It is unclear as to what is meant by the language on lines 9-10 of page 3, "tool 
bus cannot have a large number of multiple-bit structure like the data bus"; 

• The examiner suggests that lines 7-8 of page 15 should be changed to read, 
either, "even if subsequent instruction fetch request signals have not been 
received," or, "even if a subsequent instruction fetch request signal has not 
been received"; 
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• The language on lines 5-6 of page 15, "an instruction address containing a 
branch less is incremented in steps of two", is confusing; examiner suggests 
replacing "branch less" with "branchless signal". 

Appropriate correction is required. 

4. Claims 1-16 have been examined. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 2, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Somasundaram et al, (US. 5,491,793), and further in view of Higashida, (U.S. 
6,233,673 B1). 

Regarding claim 1, Somasundaram teaches a microcontroller comprising; 

• A CPU, (see col. 2, line 35); 

• A bus controller, (see col. 3, lines 60-64); 
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• An instruction address bus and an instruction code bus, (see col. 4, lines 61- 
65), of a first bit number, (see col. 3, lines 37-40), which connect said CPU 
and bus controller; and 

• A debug support unit, which is connected to said instruction address bus and 
instruction code bus, (see Fig. 1, element 130); 

• Wherein said debug support unit is connected to a diagnostic instrument via a 
tool bus, (see Fig. 1, element 140), whose bit number is smaller than said first 
bit number, (See col. 5, lines 45-50), and via a bus status signal line which 
reports on the status of the tool bus, (see Fig. 5, and note col. 8, lines 63-65); 
and 

• Wherein said debug support unit comprises: 

i. A parallel to serial conversion circuit, which performs parallel to serial 
conversion of an instruction address, (see col. 6, lines 1-10); 

ii. A status information generation circuit, which generates a status 
information signal, (again, see Fig. 5, and note col. 8, lines 63-65), 
which contains branch information, (see, "l-PLUS-4", in col. 8, lines 58- 
62, and note col. 7, lines 1-5), and an instruction fetch request, (see, 
"IFETCH", in col. 8, lines 58-62), in response to a branch signal and 
instruction fetch request signal received from said CPU, (Figs. 1 and 5, 
show that said signals are received from said CPU); 

iii. A status output circuit, which outputs an instruction address output 
signal to said bus status signal line in response to the status 



Application/Control Number: 10/057,867 Page 6 

Art Unit: 2114 

information signal, (see col. 8, lines 53-57: the MSN signal is herein 
interpreted as an instruction address output signal as it contains 
information related to the output of an instruction address); and 
iv. A data output circuit, (see Fig. 5), which, in response to said status 
information signal, when said branch information contains a branch, 
outputs said converted instruction address in series to said tool bus, 
(note col. 6, lines 1-10), and when the branch information contains no 
branch outputs a branchless signal to said tool bus, (note col. 7, lines 
40-67, wherein the signal "l-PLUS-4" is a signal sent when no branch 
is performed, and also note that the instruction address is only required 
to be sent when said signal is not active). 

Somasundaram fails to teach that said diagnostic instrument is an external in-circuit 
emulator. However, Somasundaram does teach that said diagnostic instrument is 
used both to trace the operations of the CPU and to provide instructions used in the 
debugging of the CPU, (see Abstract). 

Higashida teaches an external in-circuit emulator used to support the debugging of a 
CPU, (see col. 1, lines 5-10), which comprises a bit-width converter for converting 
the CPU internal signal into a plurality of reduced bit-width signal for outputting to the 
ICE in multiple cycles, (see col. 2, lines 29-37). 
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Higashida and Somasundaram are analogous art because they are from the same 
field of endeavor, viz., external support for a CPU debugging operation facilitated by 
bit-width conversion means. 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the teachings in order to achieve a microcontroller, 
as described in Somasundaram, which is supported in a debugging operation by the 
external in-circuit emulator of Higashida. 

One of ordinary skill in the art would have been motivated to combine the teachings 
because the ICE of Higashida meets an explicitly stated need of the microcontroller 
debugging system of Somasundaram. Somasundaram states that the diagnostic 
instrument is needed in the system to trace CPU operations, and to provide 
instructions for debugging the CPU, (see, again, Abstract). The ICE of Higashida is 
a conventionally recognized means of both tracing CPU operations and providing 
instructions for debugging the CPU. Therefore, one of ordinary skill in the art would 
have been clearly motivated to substitute the external ICE of Higashida for the 
diagnostic instrument of Somasundaram, in order to provide a conventionally 
recognized means of fulfilling the requisite functionality of said instrument 
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Claim 13 is rejected because it recites limitations similar to claim 1 , note the 
discussion above regarding claim 1 . Also note that Somasundaram teaches the 
following: In a case in which an instruction fetch request, (note col. 8, lines 58-62 in 
which "IFETCH" indicates whether an instruction fetch is being performed), received 
from said CPU is an instruction with a branch, (see col. 6, lines 33-36), said debug 
support unit performs parallel to serial conversion of the instruction address, and 
then outputs the converted instruction address to said tool bus in series, (see col. 6, 
lines 1-10), and, in a case in which said instruction fetch request is a branchless 
instruction, outputs a branchless signal to said tool bus, (see col. 7, lines 50-67). 

Regarding claim 2, Somasundaram teaches a microcontroller, as described in 
reference to claim 1 , wherein said data-output circuit outputs said converted 
instruction address in series to said tool bus in a plurality of cycles when said branch 
information contains a branch, (see col. 6, lines 33-36 and 1-10), and outputs said 
branchless signal to said tool bus in a single cycle when the branch information 
contains no branch, (see col. 6, lines 21-28 and col. 7, lines 40-67). 



6. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Somasundaram, in view of Higashida, as applied to claim 1 above, and further in 
view of Dwyer, III, (U.S. 6,430,682 B1). 
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Claim 14 is rejected because it recites limitations similar to claim 1, note the 
discussion above regarding claim 1, in additional consideration of the following: 

Somasundaram teaches that the debug support unit outputs said instruction address 
to said tool bus in series in response to an instruction fetch request signal received 
from said CPU, (see col. 12, lines 4-5, and col. 11, lines 8-15), and receives 
instruction code, which corresponds to the instruction fetch request, from said in- 
circuit emulator, (see col. 12, lines 6-9). 

Somasundaram fails to teach that the debug support unit initiates instruction- 
prefetch control when instruction code, which corresponds to the instruction fetch 
request, has been received from said in-circuit emulator, before a next instruction 
fetch request is received. 

Dwyer teaches a processor that initiates instruction-prefetch control when instruction 
code, which corresponds to a first instruction fetch request, has been received, 
before a next instruction fetch request is received, (see col. 1, lines 17-22, and 43- 
45). 
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Dwyer and Somasundaram are analogous art because they are from the same field 
of endeavor, viz., systems that enable the access of instruction code in computer 
processing systems. 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the instruction prefetching of Dwyer with the 
instruction fetch request operations of the debug support unit in Somasundaram, in 
order to achieve an improved means of fetching instructions through said debug 
support unit, utilizing instruction prefetching. 

One of ordinary skill in the art would have been motivated to combine the teachings 
because the instruction prefetching technique, disclosed in Dwyer, meets an 
explicitly recognized need in the field of processor instruction retrieval. Dwyer 
states, (note col. 1, lines 10-15), that one method of increasing the effective rate of 
processor execution is by prefetching. Therefore, one of ordinary skill in the art 
would have been clearly motivated to utilize instruction prefetching in the debug 
support unit of Somasundaram, in order to improve the rate at which said unit is 
capable of executing instruction fetch request operations. 
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Regarding claim 15, see Dwyer, col. 1, lines 35-38. Also note that Somasundaram 
teaches sending a branch instruction address to said tool bus in series, (note col. 6, 
lines 1-10). 



Allowable Subject Matter 

7. Claims 6-12 and 16 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claims 6-10, the limitation, "wherein, when said status information 
generation circuit finishes receiving instruction code which corresponds to a current 
instruction fetch request before receiving a next instruction fetch request, the status 
information generation circuit generates a prefetch status information signal for an 
instruction-prefetch request with an instruction address which succeeds the 
instruction address of the current instruction fetch request," in combination with the 
other limitations in the claim, was not found in any prior art. 

Regarding claims 11-12, the limitations of, "an encoder, which outputs an encoded 
address which includes an effective address contained in an address and an 
effective digit number signal for the effective address; and, a status information 
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generation circuit, which, in a period of the number of cycles corresponding to said 
effective digit number, generates a status information signal which contains an 
instruction fetch request or data access request, in response to an instruction fetch 
request signal or data access request signal, respectively received from said CPU," 
in combination with the other limitations in the claim, were not found in any prior art. 

Regarding claim 16, the limitation, "wherein said debug support unit comprises a 
data output circuit, which generates an encoded address which includes an effective 
address contained in an address and an effective digit number signal for the 
effective address, and which outputs said encoded address to said tool bus in series 
in response to an instruction fetch request signal or data access request signal 
received from said CPU," in combination with the other limitations in the claim, was 
not found in any prior art. 

9. Claims 3-5 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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• Allison et al, (U.S. 5,053,949), teaches a microcontroller comprising a debug 
support unit that communicates with an external in-circuit emulator to facilitate 
debugging operations. 

• Utsumi, (U.S. 6,493,833 B1 ), teaches a microcontroller with a built-in debugging 
circuit capable of executing an evaluation program utilizing an external in-circuit 
emulator. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron D Matthew whose telephone number is (571) 
272-3662. The examiner can normally be reached on Mon-Fri, from 8:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert W Beausoliel can be reached on (571) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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